In the last 10 years, interest in polarization has exploded over previous time periods. From 1980 From to 1989 papers that referenced polarization as a keyword were published in Optical Engineering. From 1990 From -1999 From , this number increased substantially to 1240 2000 -2009 produced 1493 papers. In the 10 years to date, 2010 to 2019, over 2100 papers were published. The growth in the number of papers marks the increasingly diverse areas for devices, sensors, and applications in which polarization plays a primary or supporting role. This special section on polarization reflects that diversity and provides a good review of representative topics in polarization. In the nineteen papers presented here, we see continued improvements in devices, sensors, measurement approaches, and analytical techniques that address ever more real-world and practical applications, from displays to lithography to cancer. Improvements in modeling and analysis range from hybrid polarization and complex beams to optimization and understanding of the Mueller calculus. An examination of this special section will provide the reader a broad overview of polarization and its breadth of impact on the engineering of optical systems.
Included in the nineteen papers are two papers that provide an overview of different aspects of polarization. Kruse et al. describe visualization methods for presenting passive polarimetric images to the user in a meaningful way. It can be difficult to do this effectively and appropriately due to changing scene content. The authors provide recommendations based on the application and nature of the imagery. The second review paper by Iglesias and Feller provides a history of instrumentation for solar spectropolarimetry as well as descriptions of current and future instrumentation for this important field with wide-ranging impact. Finally, two papers advance the understanding of remote sensing and scattering in remote sensing applications. Kupinski et al. improve modeling of scattering of surfaces through the addition of a volume scattering term to produce a Mueller matrix bidirectional reflectance distribution function and, in a separate paper, the same authors demonstrate realistic rendering of scenes of JPL's GroundMSPI instrument. Eshelman and Shaw describe and show transformation between three reference frames for sky polarization and demonstrate it in a sunrise-to-sunset sequence of image frames.
Polarization conferences continue to show the diversity shown here and support the new generation of researchers, new approaches to sensors and modeling, and new applications. SPIE has supported polarization conferences since 1988 and continues to in the present year. This year marks the twenty-first year in a row that an SPIE polarization conference has been held. Over the last fifteen years, the polarization conferences have alternated between SPIE symposia with a defense focus at conferences in the even years and with a remote sensing focus in the odd years.
The special section editors would like to thank Karen Klokkevold, Karolyn Labes, and Eric Lochridge at SPIE and Michael Eismann, editor-in-chief of Optical Engineering, for their hard work in preparing these papers and supporting the guest editors, and for their diligence and patience with the peer-review process.
David B. Chenault is currently president of Polaris Sensor Technologies Inc., where he is leading a team of engineers and scientists developing next generation sensors including a suite of one-ofa-kind polarization imaging systems. He and his team support federal government programs and commercial customers for defense, intelligence, safety, and environmental applications. He received his BS in physics from Vanderbilt University and his MS and PhD in physics from the University of Alabama in Huntsville. He pursued research and development in a variety of optical systems with several defense contractors before founding Polaris. He has developed an infrared spectropolarimeter, imaging polarimeters in the visible, and throughout the infrared along with the data reduction and calibration routines to support them and overseen development of many others. Fairbanks with a BS in electrical engineering and in 2009 from the University of Arizona with a PhD in optical sciences. His research focuses on the development, calibration, and validation of new spectral and polarimetric imaging systems for wavelengths spanning the UV to the thermal IR, including high speed and snapshot imaging spectrometers, polarimeters, cross-correlation spectrometers, and spectropolarimeters. Applications include space situational awareness, chemical imaging, quality control, optical modeling and calibration, agriculture, and phenotyping. Frans Snik is a staff researcher at Leiden Observatory (Leiden University, the Netherlands), where he leads a research group on optical instrumentation for astronomy and remote sensing. He specializes in polarimetric and polarization-based optics. His main research line focuses on the development of astronomical instrumentation to directly image and characterize planets around other stars than the sun. Versions of his polarization-based vector-APP coronagraph are currently being installed at many of the large ground-based telescopes around the world to enable the direct observations of such exoplanets. In addition, he and his group are developing polarimetric techniques to detect signs of life in the light from habitable exoplanets. He is co-inventor of the spectral polarization modulation technique that forms the core of a range of SPEX instruments that perform high-angle multi-angle spectropolarimetric measurements of atmospheric aerosols, to understand their effects on our climate and our health. This technology has now been selected to fly onboard
